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ANALYZING POWERS FOR
THE THREE-NUCLEON BREAXUP REACTION 'H(d,p)pn
AT 16 MeV®

Ronald E. Brown, G. G. Ohlsen, F. D. Correll, R. A. Hardekopf
and Nelson Jarmie

Los Alanns Saientific Laboratory
Los Alamos, New Mexico 87545, USa

We have measured the analyzing powers Ay. ‘xx' ‘yy

the kinematically inoomplete three-nucleon breakup reaction lH(a,p)pn
at a deuteron bombarding znergy of 16.0 MeV. Similar data for the
elastio socattering 14(d,p)*H were obtained at ths ssme time. Data
were aoquired at laboratory angles between 15.0%nd 42.5°, The
deteocted proton oontinua extendsrd over a range in excitation energy
E®* for the residual pn ayztem, whigh varied with angle from E® =
0-2.6 MeV at 15.0° to E® 1 0-0.2 MeV at 42.5°.

, and sz for

The experiment was performed at the Los Alamos Sulentifio
Laboratory Van de Graaff fncilityl and made use of the Laab-shift
larized ion souroe? A deuteron beam in the intensity range
=120 nA was inoident on a hydrogen gas target 1located in the
"superoube® socattering chamber.3 The fraction of the total beam that
was polarized was determined by the quench-ratio techniqusy and this
fraction typiocally had values near 0.82. Protons were identific? in
two AE-E detector assemblies placed aymmotrically to the left and
rignt of the inoidant beam direotion. The data-taking procedure® was
a modified version of the threa-apin-atate method.® The proton lab
energy resolution was about 140 keV, as inferred from the energy
width of the elastio group. Th - translates into an E® resolution in
the range 70-90 keV. An energy ocalibration was oarried out for each
detector asasembly by measuring the position of the elastio proton
group in the speotrum auv the deteotor twngles were va;ied over a range
large enough to yield proton eneriies appropriate for analysis of the
oontinuum data. Data tables and an extended discussion of the
experimant are given in a Los Alamos roport.7

The breakup ana’ysing power that attains the largest magnitude
is A,_. In Fig. 1 we show A, at 27.5° (lab) as a funotion of

exoitation energy Bf. Data analyzed usin, summing widths (bins) AE®
of both 0.1 and 0.2 MeV are shown. One readily sees that it is
sufficient to use a 0.2-MeV bin to represent the E¥ dependsnoce. At

.
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Fig. 1. A__ va E* at 27,5°(lab)

for o.1-u§5 and 0,2-MeV bins,
The curve ;s to guide the eye.
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Fig.2.Flastic (curves) and break-
up (points) nnnlyztgg powvers vs
proton c.m. angle # ., The break-
up data are for E*=0-0,2 MeV.

other angles, sz shows a

similar variation with E®., At
E® = 0.1 MeV, sz has values in

the range of about =0.1 to -0.2,

f| and for E®* > 1.5 MeV A, tends

'to reach a plateau at a value of

(-]
about +0.1. At 25° (ladb) Ay

also shows a rather rapid var-
iation versus E®*, dropping from
0.06 to -0.01 as E® increases;
however, this effect 1is not
nearly so striking as that
exhibited by sz. In addition,

the variation of Axx with E®

changes as a function of lab
angle much more than it does for
A__. Ayy tends to drop from

X2
about 0.1 to about 0,02 as E®

increases, and the values for Ay
are usually oonsistent with
zero,

In Fig. 2 we compare anﬁular
distributions of the eolastic

| analyzing powers (curves) with

those of the breakup reaction
(points) for the E* interval
0-0.2 MeV. For Axx and sz,

large differences between the
elastic and breakup values are
observed. Such differences are
not particuiarly surprising,
because elastioc scattering leads
to a pure triplet pn final
state, whereas the breakup
reaction near threshold should
have a significant ocontribution
from the ain;lot‘ pn atateé
However, previous »+d results
at 22.7 MeV and dad results’ ac
21 MoV showed that the breakup
veotor analysing powers summed
over the BY interval 0-1 MeV
were smaller in magnitude tut
similar in angular shape tc the
corresponding ~lastio quan-
tities. This sevaed to imply



triplet ocontributions which were unexpectedly more important than
indicated by differential oross-section results.!’ Our measurements
show that a 1-MeV bin is far too large to use if effects of the
singlet state are to de atudiff. Such a conclusion was also suggest-
ed by Paddeev ocalculations. In addition, because sz (or T21)

varies the most with E®*, we oconclude that this analyzing power is
more sensitive to ainglet-state contributions than are the others.
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